LONG-READ GENOME SEQUENCING OF MYXOBACTERIA TO ASSESS PHYLOGENY AND BIOSYNTHETIC
POTENTIAL
Hanan Albataineh, Andrew Ahearne, and D. Cole Stevens
Department of BioMolecular Sciences, School of Pharmacy, University of Mississippi, University, MS 38677
Background
•

•

•

•

•

Whole-genome sequencing of bacteria has become
a more accessible, affordable tool in modern
microbiology.
Myxobacteria are a unique group of Gram-negative
bacteria that are best known for their large
genomes, well-coordinated social behavior, ability to
predate other microbes, and production of diverse
and novel secondary metabolites with potential
clinical applications
While traditional approaches of
classification
focused on classical features such as morphology,
conservation of 16S gene sequences, and
biochemical properties, newer methods including
comparative genomics have provided a more
thorough assessment of myxobacterial taxonomy
We sought to employ long-read sequencing to
generate high-quality draft genomes hoping to
avoid fragmented, partial biosynthetic pathways.
Ideally, larger contigs generated from long-read
sequencing might benefit the comparative genomic
analyses and provide a more complete assessment
of biosynthetic potential.
We hypothesize that utilizing long-read genome
sequencing for myxobacteria can be applied for the
assessment of evolutionary relationships and
prioritization of myxobacteria for natural product
discovery.
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Results

The results suggest that the previously classified A. primigenium to instead be a novel member of the genus Melittangium, C. macrosporus to be a novel member of the genus
Corallococcus, and the four environmental isolates to be two Corallococcus strains, one Myxococcus strain, and one Pyxidicoccus strain.
Figure 1. BiG-SCAPE BGC sequence

similarity
networks
as
visualized with Cytoscape. The
network is generated from A.
primigenium, C. macrosporus,
NCCRE002,
NCSPR001,
SCHIC003, and SCPEA002 and
all myxobacteria belonging to
the Cystobacterineae suborder
with genomes deposited in
NCBI. Each node represents
one
BGC
identified
by
AntiSMASH 5.0, where the
colors and shapes of the nodes
represent different genera and
AntiSMASH-predicted classes,
respectively.
Nodes
representing BGCs from newly
sequenced
myxobacteria
included in this study are
enlarged. BGCs included as
singletons in the original BiGSCAPE analysis removed.

Figure 2. Minimum evolution tree from the whole genomes of
different myxobacteria including the six strains under
investigation in this study using the GBDP approach. The
numbers in bold above branches are GBDP pseudo-bootstrap
support values > 60% from 100 replications, with an average
branch support of 100.0%. Branch pseudo-bootstraps less than
50% are not shown. The numbers below branches are branch
lengths scaled in terms of GBDP distance formula d5.

Conclusion and Implications

• Genus-level conservation of biosynthetic pathways and comparative genomics
support our preliminary taxonomic assignments of C. macrosporus, A.
primigenium, and the four environmental isolates
• Long-read genome sequencing benefits the classification of myxobacteria and
improves the determination of biosynthetic potential for prioritization of natural
product discovery.
• We plan to follow the same approach to assign the taxonomy of different
environmental strains isolated from soil samples from different parts in the US
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